Purpose: To evaluate the findings and the role of CT in plexiform neurofibromatosis of the mediastinum.
INTRODUCTION
Plexiform neurofibromas usually occur in the neck , pelvis and extremities , but they may seen virtually at any location , including the thorax (1 -5) . In the thorax , the sympathetic chains are most commonly involved , but plexiform neurofibromas of the vagus and phrenic nerves are extremely rare (6) . Due to its anatomical position it is important to differentiate these lesion from mediastinal Iymphadenopathy to prevent a mistake of falsely diagnosing as a malignant disease.
There are several previous descriptions of the CT appearance of plexiform neurofibromas involving the major mediastinal nerves (1 , 6) . We want to describe about the findings and the roles of CT for plexiform neurofibromatosis of the mediastinum.
MATERIALS and METHODS
We retrospectively reviewed the clinical results and thoracic CT scans in five patients with pathologically proved plexiform neurofibromatosis of the mediastinum . In four patients with cafe '-au -Iait spots in skin , neurofibromatosis was diagnosed by biopsy of one of the subcutaneous nodules. One patient had neurofibromas in neck and superior mediastinum that were confirmed by surgery. Five patients included four men and one woman and the patients age ranged from 10 t。 49 years (mean age , 25 years) . None of the patients had a positive family history of von Recklinghausen neurofibromatosis. Two complained episodic chest pain and one was asymptomatic , and their tumors had been found incidentally upon a routine radiographic examin-Journa l of the Korean Rad iological Society, 1994 ; 31(5) ; 883-887 ation. Remaining two patients each had palpable neck mass' Four had multiple subcutaneous neurofibromas and cafe' -au -Iait spots in skin. The plain chest radiograph showed superior mediastinal widening in all patients' AII five patients underwent both precontrast and postcontrast CT examinations with a Somatom 2(Siemens , Erlangen , Germany) and Somatom Plu'~:F S CT scanner(Siemens , Erlangen , Germany). CT study consisted of scans of 1 0 mm collimation at 1 0 mm intervals extending from the lung apices to the bases. In contrast studies , 100 ml of nonionic contrast medium(lopamiro 300 ; Bracco , Milano , Italy) was administered by hand injection . The images were photographed at conventional mediastinal window setting (l evel = 40 HU ; width = 350 HU)
CT scans were reviewed with attention to the following findings : (1) 
RESULTS
CT scan revealed that the lesions involved predominantly both vagus and/or phrenic nerves in the mediastinum in all five patients (Table 1) . These lesions longitudinally oriented and extended over multiple Table 1 Fig. 1 a, Fig. 1 b , Fig .  2 ). The lesions involved phrenic nerve appeared nodular thickening along the mid -paracardiac area (Fig. 3 ) Two patients also had nodular thickening along the tho- Fig. 2 . Postcontrast CT scan 01 a 20 year 이 d man shows nodular low attenuation masses in both vag us nerves , obliterating adjacent mediastinal fat plane. Slight contrast enhancemen t( white arrow) is seen in th e lesion 01 the right vagus nerve. CT scan also demonstrates fu siform thi ckening of the left sympathetic trunk and intercostal nerve(black arrow) and multiple subcutaneous nodu les(s hort arrows)
Chul Joong Kim, et al: Plexiform Neurofibromatosis of the Mediastinum racic and/or lumbar sympathetic trunks. The thorax CT scan revealed that there was no lesions positioned in subcarinal area. In four of five patients , the lesions showed round and nodular in appearance. Outer margin of the lesions was not well -defined and obliterating adjacent intervening mediastinal fat plane (Fig. 2) The first patient had well -defi ned fusiform mass , not obl iterati ng adjacent mediastinal fat plane (Fig. 1) . In all five cases , precontrast CT scan showed that all lesions had lower attenuation values than chest -wall muscle and higher attenuation val ues than subcutaneous fat. CT values of the lesions ranged from 15 to 20 HU. The lesions were homogeneous and had no necrotic or cystic areas within them . Postcontrast CT scans demonstrated slight enhancement at the central portions of the lesions in two patients and there was no contrast enhancement in the other patients
The four of five patients had multiple nodular areas of soft -tissue density adjacent to inner aspect of ribs (Fig. 1) . Although no histological confirmation was obtained in these patients , we had CT evidence of thickening and nodularity of the intercostal nerve. Thus these were thought to be fusiform neurofibromatous enlargement of intercostal nerves. In addition , CT scans demonstrated the neurofibromas as associated findings of plexiform neurofibromatosis of mediastinum in variable sites such as back and neck muscles , brachial plexus , or subcutaneous area (Table 1) .
DISCUSSION
von Recklinghausen neurofibromatosis is a hereditary , autosomal dominant, hamarto-matous disorder that can involve all three germ celllayers , but it primarily involves the ectoderm and mesoderm. Its frequency a b Fig . 3 . a. Postcontrast CT scan at infrahilar level in 49-year-old man wi th plexiform neurolibromatosis shows nodular masses in both lateral sides of the aorta and p 비 monary trunk(black arrowsl. Nodular thickening of th e intercostal nerve(white arrow) is seen ' b. CT scan at midcardiac level demonstrates nodu lar thicken ing along th e both phrenic nerves(arrows) @ " is approximately 1/ 2,000 to 1/5,000 , and it occurs in both sexes (2 , 3, 7) . This disease is characterized clinically by a skin syndrome with cutaneous pigmentation (cafe ' -au -Iait spots) and tumors (fibroma molluscum and plexiform neurofibroma). Tumors of the central nervous system and bony abnormalities also are common features. Thoracic manifestations in von Recklinghausen 's disease represent neurofibromas in sympathetic trunk and intercostal nerve. Involvement of plexiform neurofibromatosis of major mediastinal nerves is rare (1 , 6, 8) . Other findings include interstitial p 비 monary fibrosis , lateral meningoceles, ductal ectasis , and some skeletal deform ities such as kyphoscoliosis. (2 , 9) Plexiform neurofibroma is a diffuse and abnormal growth of Schwann cells , which results in nodular enlargement of affected nerve. Plexiform neurofibroma grossly appears as a generalized thickening or fusiform enlargement of the involved nerves. The tumors form an intricately intercommunicating network , which often traps contiguous soft tissue such as adipose tissue and muscle (3 , 10, 11} . In our cases , plexiform neurofibromatosis of mediastinum appeared as nodular thickening of involved nerves on CT scan and longitudinally extended over multiple contiguous scans along the distribution of the major mediastinal nerves. The lesions were indistinct and infiltrative in our four cases.
In this study , all of plexiform neurofibromatosis showed significantly lower attenuation values than did chest -wall muscle. The low attenuation of these lesions is histologically related to the entrapment and incorporation of adipose tissue , presence of lipid -rich Schwann cells , presence of adipocytes(transformed fibro-blasts) , cystic degeneration , and myxoid matrix which has a high water content (1 , 2, 12, 13) . It is important to recognize that plexiform neurofibromatosis can be shown as diffusely and uniformly nonenhanced , low attenuation pattern as shown in our cases. Bourgouin et al(1) reported the CT features of four cases of mediastinal plexiform neurofibromatosis in patients with von Recklinghausen 's disease. In theircases , low attenuated lesions extended over multiple contiguous images along the distribution of the major mediastinal nerves. He also reported thatcalcifications and peripheral enahancement of nodular components after IV infu si on of contrast materi agent accentuates this density difference. In our cases of plexiform neurofibromatosis of mediastinum , there was no evidence either clinically and radiographically 。 f sarcomatous degeneration in any part of the lesions and it was concluded that surgical resection plays no role in the treatment of these lesions. In addition , the extensive nature of the disease process alone would make us difficult to surgery , and any attempt to resect these masses would almostcertainly result in irreversible damage to the nerves from which they arise (11) .
The resemblance of these lesions to Iymphadenopathy is eviden t. It is important to differentiate mediastinal neurofibromatosis from mediastinallymphadenopathy because mediastinal Iymphadenopathy is frequently indicative of malignant disease. Since associated subcarinal Iymphadenopathy would reasonably be expected if such extensive mediastinal masses were indeed due to enlarged Iymph nodes from malignant disease , The absence of any lesion in subcarinal position was meaningful In conclusion , characteristic CT findings of low attenuation masses along the major mediastinal nerves are helpful to differentiate plexiform neurofibromatosis from mediastinal Iymphadenopathy and to prevent from misreading as a mal ignant disease.
